Objectives: Despite evidence of poor health outcomes associated with excessive weight gain or loss, longitudinal patterns of body weight over the adult life course have not been fully described. This article seeks to address this by examining body weight patterns for middle-aged and older adults. The specter of a worldwide epidemic of obesity has alarmed health care providers and policy makers in developed and developing nations alike (World Health Organization 1998).
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Obesity is of such concern because of its associations with poor health outcomes for individuals and substantial economic burdens to society (McIntyre 1998) . In the United States, where a major public health initiative seeks to raise the proportion of normal weight adults from 42 % to 60 % (U.S. Department of Health and Human Services 2000) , the percentage of the population that is overweight or obese has increased dramatically in recent decades (National Heart Lung and Blood Institute 1998). Although the aging of the American population alone cannot explain this finding, data from the National Health and Nutrition Examination Surveys (NHANES) and the Behavioral Risk Factor Surveillance System (BRFSS) do suggest that body mass index (BMI) increases throughout the adult life span until early old age (Mokdad et al. 1999; Galuska et al. 1996; Flegal 2000; Flegal et al. 1998) . This indicates that the second half of life may present an important focus for obesity research. The NHANES and BRFSS programs utilize repeated crosssectional studies to describe weight trends. While providing important information, these aggregate time series data can mask off-setting individual-level changes. To investigate the latter requires longitudinal data in which the same panel of respondents is observed or interviewed repeatedly over time. There is little documentation of longitudinal patterns of body weight for American adults even though obesity is a profound issue in the U.S., and particularly so for minority groups in which obesity is known to be high (Lee et al. 2001) . As Lee et al. (2001) note, this gap in knowledge is unfortunate: "Understanding patterns of weight change over time may allow us to identify critical periods for emphasizing prevention of weight gain, because we have little success currently with long-term maintenance of weight loss" (Lee et al. 2001) . Given the strong link between overall health and health risk, such an understanding may help target public health interventions at particular points in the life course, and for certain subgroups, to prevent or reduce weight-related disease and disability. Moreover, increasing evidence points to excessive weight gain or loss as an important marker for disease and disability; and greater weight variability (or weight cycling) has been found to predict mortality for both men and women (Andres et al. 1993; Reynolds et al. 1999; Lissner et al. 1999) . Although the causal pathways linking individual-level weight change and health are likely to be complex, such findings suggest the possibility of considering longitudinal patterns of body weight, in addition to cross-sectional distributions of BMI, as a useful public health indicator. This article takes a step in that direction with the goal of using public release panel data to describe patterns of body weight over time for middle-aged and older American adults. Further, because differing physiological and socio-environmental experiences might result in varying body weight patterns, we present the results by race and gender. Doing so may provide insight into how body weight, especially excess body weight, contributes to health disparities in subgroups of the U.S. adult population.
Methods

Data
To describe patterns in body weight, we use longitudinal data from two cohorts of the Health and Retirement Study (HRS): 1) the original HRS cohort -middle-aged adults and 2) the original Asset and Health Dynamics Among the Oldest Old cohort -older adults. The HRS is an on-going biennial study of middle-aged and older Americans conducted by the University of Michigan with funding from the U.S. National Institute on Aging. When the study first began, the original HRS cohort and the original AHEAD cohort were two different but parallel studies. Then, in 1998 (and each subsequent wave thereafter) both cohorts were merged together and referred to as the Health and Retirement Study. The purpose of the study is to better understand mental and physical health, employment, retirement planning, family support systems, insurance coverage, and financial status in the second half of life. The design and content of the surveys have been detailed elsewhere (Burkhauser & Gertler 1995) . HRS data products are made available to the research community via their website (http://hrsonline.isr.umich.edu). In this paper, we present original analyses of selected HRS public use data sets. The original HRS cohort is a U.S. national probability sample of 12 652 respondents 51 -61 years of age in 1992 (and their spouses of any age); reinterview data were collected from these respondents in 1994, 1996, 1998, and 2000 . The Study of Asset and Health Dynamics Among the Oldest Old (AHEAD) original cohort is a national probability sample of 8 222 men and women aged 70 and older at their first interview in 1993 (and their spouses of any age); reinterview data were collected from these respondents in 1995, 1998, and 2000 . The data include over-samples of Latinos and African American respondents to ensure adequate minority group representation. The analyses presented here were restricted to age-eligible adults (i.e., non-age-eligible spouses were excluded) in the middle-aged and older adult cohorts, leaving 7 727 and 7 234, respectively, for our analyses. For purposes of these analyses, we utilize the 1993/1994, 1995/1996, 1998 , and 2000 data in order to examine four consistent time points for the two age cohorts.
Measurement
Body mass index (BMI) (weight in kilograms/height in meters 2 ) was calculated from self-reported height (measured in feet and inches at 1993/1994) and self-reported weight (measured in pounds at each interview). We categorized BMI according to the U.S. National Heart Lung and Blood Institute (National Heart, Lung, and Blood Institute 1998) guidelines for body weight: underweight = BMI < 18.5, normal weight = BMI 18.5-24.9, overweight = BMI 25.0-29.9, and obese I = BMI 30.0-34.9, obese II = BMI 35.0-39.9 and obese III = BMI 40 and over. Two questions ascertained respondents' self-reports of their race/ethnicity: "Do you consider yourself Hispanic or Latino?" and "Do you consider yourself primarily White or Caucasian, Black or African American, American Indian, or Asian, or something else?" Our analyses included Black Americans (non-Hispanic), Latinos, and Whites (non-Hispanic). The relatively small percentage of respondents who did not self-identify as one of these groups was excluded from the analyses. The HRS questionnaire was developed in consultation with panels of substantive experts from the various topic areas. Included in the health section of the questionnaire is the question, "Have you gained or lost ten or more pounds in the last two years?" For the purposes of these analyses, we use the gain or loss of greater than 10 pounds in two years as an indicator of clinically meaningful weight change. Because this question is not asked at every data collection (a number of questions are rotated in and out of the HRS questionnaire to reduce respondent burden), we used this selfreported weight measure at each reinterview to calculate whether or not there had been a greater than ten pound gain or loss since the previous interview. The two remaining sets of analyses were restricted to respondents who participated in each of the four data collections: 1993/1994, 1995/1996, 1998, and 2000 . Tables 3-4 are formatted in accordance with Lewis et al. (2000) , who presented distributions of BMI categories at baseline to 1995-1996 for participants in the CARDIA study of young adults.
Analysis
Our Tables 3 -4 show the distributions of BMI categories at 1993/1994 and 2000 for each of the six race by gender groups. The final set of analyses (Tables 5 -6 ) delineated patterns of individual-level change in body weight across the four data collections. We determined whether each respondent had gained or lost greater than 10 pounds in each two-year interval between interviews. Respondents who gained greater than 10 pounds were coded with a G for that interval, respondents who lost greater than 10 pounds were coded with an L for that interval, and respondents who remained stable (i.e. gained or lost less than or equal to 10 pounds) were coded with an S for that interval. Thus, an individual's pat- tern of weight is designated by a three-letter code. For example, someone who gained greater than 10 pounds in the first interval, remained stable within 10 pounds in the second interval, and gained greater than 10 pounds in the third would be coded G-S-G. Tables 5-6 show the frequencies of the various patterns found in our data by gender/race.
Results
Tables 1 -2 compare 1993/1994 characteristics for respondents who remain in the survey through 2000 with those who become non-respondents. The most striking difference between the respondents and non-respondents is the poorer self-rated health of the latter. With the exception of older Latino(a) men and women, a greater proportion of middleaged and older adults who remain in the study report good (i. e., self-rated good, very good, or excellent) health. Interestingly, there is a statistically significant difference between respondents and non-respondents with regard to underweight as well. With the exception of middle-aged Black American and Latina women and older Latino(a) men and women, non-respondents are more often underweight. Age appears to have a greater impact on response in older adults than in middle-aged adults. With the exception of older Latina women, respondents are younger than non-respondents. And, in three out of the six race-gender categories (i. e., White men and Black-American and Latina women) respondents' and non-respondents' ages differ statistically for middle-aged adults. Tables 3 -4 show that there are statistically significant differences in weight for both middle-aged and older adults between baseline and year 2000 weight distributions. Overall, it appears that a greater proportion of middle-aged adults fall into the heavier BMI classifications of 30 .0 -34.9 and 35.0 -39.9 by year 2000 compared to baseline. This suggests weight gain over time in this cohort. The opposite pattern is true for older adults. In general, a greater proportion fall into the lower end of the BMI classifications (i.e., 18.5 -24.9 and less than 18.5) by year 2000 compared to baseline, suggesting weight loss in older ages. The most common weight pattern for each race-gender group in each age cohort is stability (Tables 5-6 ). However, considerable weight variability is evident when reviewing all of the weight trajectories found. For example, among middle-aged Black-American men, Black-American women, White men, and White women, the second most common pattern next to weight stability is gaining weight and then remaining the same over the next two time frames. For middle-aged Latino(a) men and women, the second most common pattern next to weight stability is remaining the same weight over the first and second time frames and gaining weight in the third. In contrast, with the exception of Latino men, the second most common pattern for older adults is stability over the first and second time frames and weight loss in the third. For older Latino men, that pattern is remaining the same in the first time frame, losing weight in the second, and gaining in the third.
Discussion
Taken together, the trends shown in Tables 3 -6 are consistent with findings from earlier cross-sectional surveys, as reviewed by Flegal and her colleagues (Flegal 2000; Flegal et al. 1998) . Middle-age appears to be a time of life associated with weight gain, reinforcing concerns about the health prospects for today's overweight and obese youth. In contrast, older age is often marked by weight loss. Although data on intentional vs unintentional weight loss is often lacking from studies of weight change, this decline in older age is likely to be associated with underlying disease, physiologic changes, and social-psychological factors such as depression (Kotz et al. 1999) . The relatively high BMI status of minority group members has been noted previously, but is not well understood (Kumanyika 1993) . Given the complex, multifactorial nature of overweight and obesity (Aronne 1998) , more research on the biological, social, environmental, and cultural determinants and outcomes of weight gain or loss is needed (Kumanyika 1993). Sensitivity to diverse populations also must be a priority in the development and implementation of prevention or treatment programs for obesity (National Heart, Lung and Blood Institute 1998). For example, Americans who are older, black, or of lower socio-economic status are more likely to underestimate their weight status relative to medically defined classifications, which suggests that public health guidelines for weight loss may not be efficacious without consideration of differing normative judgments about body weight across socio-cultural groups (Chang & Christakis 2001) .
Jenkins KR, Fultz NH, Fonda SJ, et al. Patterns of body weight in middle-aged and older Americans Similarly, gender is an important dimension for work in this area. Although, on average, women's BMI is lower than men's, at the 75 th percentile of the BMI distribution -and above -women have higher BMIs than men (Williamson 1993) . That is, the prevalence of BMI ≥ 25 is higher for men than for women, whereas the prevalence of BMI ≥ 30 is higher for women than for men (Flegal 2000) . Put another way, women show greater variability in body weight and weight change than do men (Williamson 1993) . That BMI appears to vary by socio-economic status and race more so for women than for men suggests a stronger association between weight and women's social and cultural roles (Flegal 2000) . Both stability and variability in weight status are illustrated in Tables There is some evidence that weight variability of this sort may be an independent health risk for cardiovascular disease and mortality, although more research is needed to explicate the direction and nature of the relationship (Blair et al. 1993; Kushner 1993) . Interestingly, Tables 5 and 6 suggest that weight variability may be more prevalent in Black American and Latino respondents, compared to the White respondents. If so, this pattern may be associated with poorer health outcomes in the minority group members. In addition to documenting patterns of weight change, our analyses demonstrate an association between body weight and sample attrition (Tables 1 and 2 ). Particularly striking is the relatively large percentage of underweight respondents among those who died or became non-respondents by 2000. This is consistent with evidence that underweight, as well as obesity, may be a risk factor for mortality. For example, a 13-year study of all-cause mortality among Canadian adults concluded that underweight, overweight, and obese adults (ages 20 -69) were all at greater risk of mortality compared to those at normal weight (Katzmarzyk et al. 2001) . The public health implications of such findings continue to be debated, however, because of the potential confounding effects of smoking, subclinical and co-morbid disease, age, and sex on the relationship between body weight and longevity. Several cautions are appropriate when interpreting these data: First, the Health and Retirement Study measure of BMI is based on self-reported height and body weight, without verification of the measurements. Respondents' reports of height and weight may be biased (Kuskowska-Wolk et al. 1992 ), although at least two studies have found such self-reports to be quite accurate (Stunkard & Albaum 1981; Troy et al. 1995) . When respondents were unable to participate in an interview, proxy information was accepted. This may add additional measurement error. Second, BMI is a measure of excess body weight rather than excess body fat. Because body composition varies with age, race, and gender, people at the same BMI do not necessarily have the same percentage of body fat or the same risk for adverse outcomes (Flegal 2000; Aloia et al. 1997; Reid 1997) . Third, BMI does not indicate how weight is distributed over the body, which may also be an important and independent health risk. For example, previous research suggests that older women with low BMI but high waist-hip ratio (abdominal obesity) have a higher risk of death than heavier women who have a lower waist-hip ratio (Folsom et al. 2000) . Because different BMI cut-points would change the percentages of underweight, normal weight, overweight, and obese respondents, findings from this study are not necessarily directly comparable with results from earlier U.S. or international studies. The cut-points we used are consistent with the classification system promoted by the 1997 WHO Consultation on Obesity (World Health Organization 1998) and by the U.S. NHLBI (National Heart, Lung, and Blood Institute 1998). Debate continues, however, as to whether the definition of "overweight" as a BMI of 25 -29.9 is appropriate. Whereas the NHLBI Guidelines (National Heart, Lung, and Blood Institute 1998) point to the increased risk of morbidity associated with a BMI of 25 -29.9, Strawbridge and colleagues (Strawbridge et al. 2000) concluded that this designation could not be justified on the basis of mortality. In addition, they noted that current interpretations of the guidelines stigmatize too many people and fail to adequately address the health risks of an emphasis on weight loss and low BMI (Strawbridge et al. 2000) . This is not to undermine the importance of research on body weight, but to emphasize the need for careful and objective study of what can be an emotionally and politically charged topic. 
